Abstract. In the neonatal male rat, a rapid and transient increase in serum testosterone occurs about 2 h after birth. This post-partum testosterone surge (PPTS) 
delayed until 4 h after birth, i.e. 2 h after the beginning of rewarming. Thus, environmental cooling appears to retard the development of neural and/or endocrine systems mediating the PPTS. Aberrant maternal care which would produce substantial cooling of the male pups would be expected to affect the PPTS, which in turn might affect the sexuality of male progeny. Testicular secretions during the perinatal period are critical for the sexual differentiation of the male rat (Gorski 1971) . In the newborn male, a sudden peak in serum LH is followed by a rapid rise in serum testosterone at about 2 h after birth (Roffi et al. 1977; Corbier et al. 1978; Pang et al. 1979; Slob et al. 1980 ). This testosterone surge appears to be involved in the differentiation of the central nervous system, influencing both defeminizing (Corbier et al. 1983; Corbier 1985) and masculinizing processes (Roffi et al. 1986 ).
The activity of the pituitary-testicular axis of the newborn rat is theoretically susceptible to modification by both internal and external vari¬ ables. We have already shown that neither the fall in blood level of progesterone in the newborn (Rhoda et al. 1984 ) nor a change in ambient light¬ ing influences the neonatal testosterone surge in the neonatal male rat (Roffi et al. 1985) . The purpose of the present study was to investigate the effect of environmental cooling on the neonatal testosterone surge in newborn male rats.
Materials and Methods Animals
The experiments were carried out on albino rats from the Sherman strain bred in our laboratory. Conditions of breeding and reproduction have been previously described (Corbier & Roffi 1978 (Fig. 1) .
In the second experiment, the mean serum testosterone level for one-day-old males (N = 4) cooled for 3.5 h at 19°C was 3.25 ± 0.53 nmol/1 and this value is not significantly different from that for uncooled males left with their mother (3.33 ± 0.62 nmol/1, = 6).
In the third experiment, caesarean-delivered males were exposed at 18°C for 2 h and then placed with a foster mother for varying periods before sacrifice. In these males, the testosterone surge is delayed, with its peak appearing at 4 h, i.e. 2 h after the beginning of the rewarming of the pups by the mother (Fig. 2) .
Discussion
Neonatal rats are essentially poikilothermic and are unable to regulate their body temperature (Gulick 1937; Brody 1943; Hill 1947 (Poczopko 1961) .
Caesarean-delivered male rats placed with a foster mother show a dramatic rise in serum testosterone at about 2 h ).
This rise is completely prevented in caesareandelivered males maintained apart from a mother at an ambient temperature of 18 or 21°C (Fig. 1), or by placing the pups at 2°C on bed of ice (Hary et al. 1986 ).
Environmental cooling lowers body tempera¬ ture but has no effect on the serum testosterone levels of one-day-old males. When environmental cooling prevents the rise in serum testosterone which would ordinarily occur at about 2 h after birth, it may do so by delaying the development of mechanisms ultimately responsible for the surge rather than acting on an already established hypophyseal-testicular axis.
Inasmuch as the predictable rise in serum testo¬ sterone occurs normally in males maintained apart from a mother at ambient temperatures of 24°C or above (Fig. 1) (Corbier et al. 1983; Corbier 1985) and demasculinizing (Roffi et al. 1986 ) effects on sexual physiol¬ ogy and behaviour.
Temperature can influence the differentiation of the gonads in amphibians (Witschi 1914; Piquet 1930) and in reptiles (Pieau 1972) , but whether or not preventing or delaying the testosterone surge in the neonatal male has consequences for the sexual differentiation of the male remains to be determined. We speculate, however, that at least some of the variability between normal males with respect to their potential for male and female sexual behaviour as adults may be due to environ¬ mental variation affecting body temperature dur¬ ing the early postnatal period.
